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PROBLEM TO BE SOLVED: To improve operability by 
controlling a working machine into the state of low target 
engine speed and high target engine output torque at the time 
of selecting a low speed driving work mode. 
SOLUTION: When normal operation of a first working mode is 
selected, an engine and a pump are controlled, so that engine 
speed becomes target engine speed NB(N'B), and engine 
output torque becomes target output torque P'S. When fine 
control of a second working mode is selected, engine speed 
becomes target engine speed NC(N'C) lower than the target 
engine speed NB(N'B), and engine output torque becomes 
target output toque P"L higher than the target output torque 
P'S. The speed decrease quantity of a working machine 
associated with the change of load pressure is therefore 
small compared to conventional constitution, and the whole 
are of a pump displacement variable area can be used, so 
that the hysteresis width of pump displacement control can 
be suppressed low ratio in the same way as normal work. 
Operability of a lever at the time of fine control can therefore 
be remarkably improved. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] Have the hydraulic pump driven with an engine and it is applied to the construction equipment 
which the activity machine concerned drives by the pressure oil supplied to an activity machine from the 
hydraulic pump concerned. In the control unit of the construction equipment which controlled said engine 
and said hydraulic pump so that the engine speed of said engine turned into a target engine speed and the 
output torque of said engine turned into a target output torque The activity mode selection switch which 
chooses desired activity mode out of two or more basic-tasks modes which said construction equipment 
performs, While matching beforehand the value of the target engine speed of said engine, and the value of 
the target output torque of said engine and setting them up for said two or more basic-tasks modes of 
every About the 2nd activity mode which works by making the drive rate of said activity machine late 
rather than the 1st activity mode among said two or more basic-tasks modes The setting means which 
matches beforehand engine target output torque value higher than an engine target engine-speed value 
lower than the engine target engine-speed value corresponding to said 1st activity mode, and the engine 
target output torque value corresponding to said 1st activity mode, When said activity mode selection 
switch is operated, it is based on the contents of a setting of said setting means. The engine speed of said 
engine turns into an engine target engine speed corresponding to the basic-tasks mode chosen by said 
activity mode selection switch. And the control unit of the construction equipment equipped with the 
control means which controls said engine and said hydraulic pump so that the output torque of said engine 
might turn into an engine target output torque corresponding to the selected basic -tasks mode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of a construction equipment. 
[0002] 

[Description of the Prior Art] If it is in the construction equipment it was made to drive an activity 
machine according to actuation of a control lever, the operating characteristics of a control lever change 
with the magnitude (magnitude of the amount Q of discharge flow of a hydraulic pump) of the pressure- 
oil flow rate supplied to per amount of fixed unit operations of a control lever to the actuator which drives 
an activity machine. 

[0003] This is illustrated to drawing_22 . namely, at the time of the normal operation which makes the 
drive rate of an activity machine comparatively quick, and performs it Although the increment 
(inclination of an operating-characteristics curve shown as a continuous line) of the rate (flow Q) of the 
activity machine per fixed lever stroke of a control lever is comparatively large Compared with the time 
of normal operation, the increment (inclination of an operating-characteristics curve shown with a broken 
line) of the rate (flow Q) of the activity machine per fixed lever stroke of a control lever becomes small as 
compared with the time of normal operation at the time of fine actuation of making the drive rate of an 
activity machine late and performing it. 

[0004] Here, as a conventional technique, the volume q of a hydraulic pump (cc/rev) is made small, or it 
is the technique in which it acquires the operating characteristics which suited at the time of fine 
actuation, by making an engine speed small so that it may illustrate to drawin g 23 . 
[0005] That is, drawin g 23 shows PQ curve which is the absorption horsepower property of a hydraulic 
pump like drawing 20 mentioned later. An axis of ordinate shows the amount Q of discharge flow of a 
hydraulic pump (1/min), and the axis of abscissa shows the discharge pressure (load pressure) (kg/cm2) P 
of a hydraulic pump. 

[0006] If it is in the conventional technique, it is that the maximum volume q of a hydraulic pump is made 
small, and the amount Q of the pump maximum discharge flow is set to Ql. Furthermore, the amount Q 
of the pump maximum discharge flow is set to Q2 by engine maximum engine speed being made small. 
PQ curve at this time is expressed with Al 1 shown with a broken line. 

[0007] At this time, the maximum load pressure of a hydraulic pump is Pmax, and the amount of falls of 
the rate of the activity machine when changing so that a load may become large is shown by deltaQ. 
Amount of falls deltaQ of the rate of the activity machine accompanying change of this load pressure is 
prescribed by the magnitude of the area SA shown with a slash by drawing 23 . 
[0008] On the other hand, the pump volume q in the case of the amount Q2 of the hydraulic-pump 
maximum discharge flow at the time of fine actuation is expressed with q2 [ smaller than the pump 
volume qmax in the case of the maximum stream flow Qmax at the time of normal operation ] (cc/rev) as 
shown in drawjng_23 . 

[0009] In addition, the amount of the minimum discharge flow of a hydraulic pump is expressed with 

Qmin. 

[0010] 

[Problem(s) to be Solved by the Invention] At the time of fine actuation of a control lever, the thing small 
as much as possible of amount of falls deltaQ of the rate of the activity machine accompanying change of 
load pressure is desirable. This is because the rate of an activity machine wants to change a lot even if 
there is change of some load pressure as an operator, while performing fine actuation. If the rate of an 
activity machine changes a lot, it will be hard coming to carry out delicate actuation. 
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[001 1] Moreover, that the pump maximum volume q becomes small means that the rate of the hysteresis 
band of a pump positive displacement control becomes large. However, in a fine actuation activity, it is 
necessary to follow in lever actuation of an operator as faithfully as possible, and, for this reason, it is 
expected for the rate of the hysteresis band of a pump positive displacement control to be small. It is 
because the actuation feeling when operating a control lever to an one direction and the actuation feeling 
when having already operated it to the one direction will be in agreement and operability will improve, 
when the rate of a hysteresis band becomes small. 
[0012] 

[Means for Solving the Problem and its Function] The purpose of this invention is [ therefore ] to realize a 
request called improvement in the operability at the time of the fine actuation mentioned above. In this 
invention Have the hydraulic pump driven with an engine and it is applied to the construction equipment 
which the activity machine concerned drives by the pressure oil supplied to an activity machine from the 
hydraulic pump concerned. In the control unit of the construction equipment which controlled said engine 
and said hydraulic pump so that the engine speed of said engine turned into a target engine speed and the 
output torque of said engine turned into a target output torque The activity mode selection switch which 
chooses desired activity mode out of two or more basic -tasks modes which said construction equipment 
performs, While matching beforehand the value of the target engine speed of said engine, and the value of 
the target output torque of said engine and setting them up for said two or more basic-tasks modes of 
every About the 2nd activity mode which works by making the drive rate of said activity machine late 
rather than the 1st activity mode among said two or more basic-tasks modes The setting means which 
matches beforehand engine target output torque value higher than an engine target engine-speed value 
lower than the engine target engine-speed value corresponding to said 1st activity mode, and the engine 
target output torque value corresponding to said 1st activity mode, When said activity mode selection 
switch is operated, it is based on the contents of a setting of said setting means. The engine speed of said 
engine turns into an engine target engine speed corresponding to the basic-tasks mode chosen by said 
activity mode selection switch. And he is trying to equip the output torque of said engine with the control 
means which controls said engine and said hydraulic pump so that it may become an engine target output 
torque corresponding to the selected basic-tasks mode. 

[0013] That is, if the 1st activity mode (at the time of normal operation) is chosen, as an engine 33 and 
pumps 3 1 and 32 are controlled and it is shown in drawing 21 (c), an engine speed will turn into the target 
engine speed NB (N'B), and an engine output torque will serve as target output-torque Fs (matching-point 
P's). 

[0014] If the 2nd activity mode (at the time of fine actuation) is chosen, as an engine 33 and pumps 31 
and 32 are controlled and it is shown in drawin g 21 (c), here An engine speed turns into the target 
rotational frequency Nc (N'c) lower than the target rotational frequency NB (N'B) at the time of the 
activity mode of the above 1st. An engine output torque serves as target output-torque P"L (matching- 
point P"L) higher than target output-torque P's at the time of the activity mode of the above 1 st (matching- 
point P's). 

[0015] When PQ curve of drawing 24 corresponding to drawin g 23 explained this and it shifts to the 2nd 
activity mode (at the time of fine actuation) from the 1 st activity mode (at the time of normal operation), 
the amount Q of the pump maximum discharge flow is set to Q2 by engine maximum engine speed being 
made small. PQ curve at this time is expressed with Al 1 which is the same PQ curve as drawing 23 . 
[0016] Furthermore, PQ curve shifts to A12 to which absorption horsepower becomes larger than Al 1 by 
pump absorption torque (engine target output torque) being enlarged. 

[0017] At this time, the maximum load pressure of a hydraulic pump is Pmax, and the amount of falls of 
the rate of the activity machine when changing so that a load may become large is shown by deltaQ'. 
Amount of falls deltaQ' of the rate of the activity machine accompanying change of this load pressure is 
prescribed by the magnitude of area S'A shown with a slash by drawin g 24 . 

[0018] On the other hand, pump volume q2' (cc/rev) in the case of the amount Q2 of the hydraulic -pump 
maximum discharge flow at the time of fine actuation becomes the same value as the pump volume qmax 
in the case of the maximum stream flow Qmax at the time of normal operation, as shown in drawi ng 24 . 
[0019] In addition, the amount of the minimum discharge flow of a hydraulic pump is expressed with 
Q'min. 

[0020] When PQ curve at the time of the fine actuation in drawing 23 (Al 1) is compared with PQ curve at 
the time of the fine actuation in drawin g 24 (A 12), according to this invention, so, at the time of fine 
actuation the above — area — S'A — the former — a technique — a case — area — SA — small — becoming — 
****-- this « responding — load pressure — change — following — an activity — a machine — a rate — a 
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fall — an amount ~ delta — Q — 1 — the former — a technique — a case -- a fall — an amount ~ delta — Q — 
small — becoming — **** — things — understanding . 

[0021] While performing fine actuation with the same activity machine maximum velocity (Q2), even if 
this has change of some load pressure, the rate of an activity machine means not changing greatly. That is, 
as compared with the conventional technique, since the rate of an activity machine does not change a lot, 
it becomes easy to perform delicate lever actuation. 

[0022] Moreover, pump volume q2' (cc/rev) in the case of the amount Q2 of the hydraulic -pump 
maximum discharge flow at the time of fine actuation is the same value as the pump volume qmax in the 
case of the maximum stream flow Qmax at the time of normal operation, and the pump volume q2 
(<qmax) does not fall like [ in the case of the conventional technique ]. 

[0023] Therefore, since all the fields of a pump volume variable region can be used without being usually 
different from the time of an activity at the time of a fine actuation activity, the rate of the hysteresis band 
of a pump positive displacement control can usually be small stopped like the time of an activity. That is, 
the rate of a hysteresis band becomes small, the actuation feeling when having already operated it to the 
one direction with the actuation feeling when operating a control lever to an one direction will be in 
agreement, and operability will improve. 

[0024] According to this invention, the lever operability at the time of fine actuation can be raised by 

leaps and bounds as mentioned above. 

[0025] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with reference to a 
drawing. 

[0026] Fig. 1 shows one example of the control unit concerning this invention applied to the power shovel 
40. This example has the control panel OP in which the configuration as shown in Fig. 2 was shown. As 
this control panel OP shows a panel layout in Fig. 3 and shows the A-A line sectional view of Fig. 3 in 
Fig. 4, respectively, the flexible sheet 1 which becomes a panel front face from synthetic resin is 
stretched. Translucency is given to the switch position representation marks 21-211 given to that proper 
place, the lighting distinguishing mark 3, the alphabetic character mark, and the pattern mark although 
this sheet 1 has protection-from-light nature. 

[0027] Light emitting diode 5 is arranged in the tooth-back side of the sheet 1 which can be set at least to 
each part by which the push button switches 41-41 1 were arranged, respectively, and the mark 3 was 
given to the tooth-back side of the sheet 1 which can be set at least to each part to which marks 21-211 
were given, respectively. And the liquid crystal display 6 is arranged in the panel upper part section. 
[0028] In casing 7, the lamp 8 for lighting for irradiating each above-mentioned translucency mark from 
the tooth-back side of a sheet 1 and the lamp 9 for lighting for irradiating a liquid crystal display 6 from 
the tooth-back side are formed. 

[0029] Each above-mentioned push button switches 41-411 are the things of the format which turns on 
only at the time of press, and it switches on by pressing the part of marks 21-211 and sagging a sheet 1. 
Degree table 1 shows the contents instructed to be the actuation item of these switches 41-41 1 by the 
actuation. 
[0030] 
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The activity mode "digging" , the "correction of track" which are shown in an upper table "Fine actuation" 
and "heavy digging" show the basic activity class of power shovel, among these the "correction of track" 
means a leveling activity, and "fine actuation" means minute actuation of an activity machine. 
[0031] Moreover, a power mode "S", "L", and "H" are the control modes which direct the output rate of 
directions of an engine output, and the hydraulic pump at the time of setting this engine power to 100. In 
addition, the output percentages of the above-mentioned pump are H= 100% (about 100%), L= 50%, and 
S= 80%. 

[0032] Furthermore, auto DESERU means the control mode to which an engine speed is beforehand 
reduced to a setting low rotational frequency, when an operator returns an activity machine control lever 
to a center valve position. 

[0033] Moreover, SOFUTOMO-DO means the control mode gradually decreased as it is shown in Fig. 5 
without intercepting the oil which flows to the actuator of the activity machine in an instant, when the 
above-mentioned activity machine control lever is returned to a center valve position. 
[0034] And it is the control mode which directs whether a priority mode makes supply oil quantity 
increase to any of the boom hydraulic cylinder of a power shovel, an arm hydraulic cylinder, and the 
motor for revolution. 

[0035] In addition, it means that a swing lock makes the revolving super- structure of a power shovel lock, 
and the fan means the fan of a heater. 

[0036] The signals SI -SI 1 shown in Fig. 2 are signals which show contents A-K of directions shown in 
the above-mentioned table 1, and these signals are outputted through an output circuit 12. Moreover, a 
signal S8, S9, and S10 are added to a buzzer 15, a fan 16, and a wiper 17, respectively, and a signal SI 1 is 
added to the lighting lamps 8 and 9 and a light (a headlight, pendent light) 1 8. 
[0037] In addition, two or more signals SI, S2, and S6, S9, and S10 and SI 1 are the signals of a bit 
pattern, respectively, and they display the contents of directions with the combination of the logical level 
of each bit. 

[0038] Figs. 6 thru/or 17 show the procedure of CPU1 1. 

[0039] In CPU1 1, the initialization process for setting up the most standard operation mode of this power 
shovel is first performed at the injection time of a power source, i.e., when the key switch of a power 
shovel is turned on, (step 1 00). Namely, the processing which sets the contents of the activity mode 
counter to 1, and sets activity mode as "digging", The processing which sets the contents of the power- 
mode counter to 1, and sets a power mode to "S", The processing which makes the Ore TODESERU flag 
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"H" and sets auto DESERU mode as "ON", The processing which sets the software mode which set the 
software mode flag to "L" as "OFF", The processing which sets a transit speed flag to "L" and sets transit 
speed mode as "LO", The processing which sets the contents of the priority-mode counter to 0, and makes 
a priority mode a "criterion", A revolution lock flag is set to "L" and they are the contents of directions 
about a swing lock. Processing turned "OFF", The processing which sets a buzzer cancellation flag to "L" 
and turns "OFF" the contents of directions about buzzer cancellation, The processing which sets a fan flag 
to "L" and turns "OFF" the contents of directions about a fan, The processing which sets the contents of 
the wiper counter to 0 and turns "OFF" the contents of directions about a wiper, Processing which turns 
"OFF" the contents of lighting and the light counter, and processing which sets the contents of lighting 
and the light counter to 0, and turns "OFF" the contents of directions about lighting and a light are 
performed as an initialization process. 

[0040] In CPU1 1 , a sequential judgment of whether said push button switches 41 and 42 and —41 1 were 
turned on is made after the above-mentioned initialization process (step 101,102-1 11). And when it is 
judged that the switch 41 was turned on in step 101, after activity mode processing shown in Fig. 7 is 
performed, a procedure shifts to step 102. 

[0041] In the operations sequence shown in Fig. 7, processing which sets a software mode flag to "L" 
first, and turns "OFF" software mode is performed (step 120), and processing which adds 1 subsequently 
to the contents of the activity mode counter is performed (step 121). And decision whether it is decision 
whether the contents of the activity mode counter are 4, decision whether it is 1, and 2 is performed. The 
processing which sets activity mode as "fine actuation" in the case of 3 when the contents of (step 122,123 
and 124), and this counter are not any of 4, 1, and 2, either that is, Processing which sets a power-mode 
counter to 2 and sets up a power mode "L", and processing which sets an auto DESERU flag to "L" and 
turns "OFF" auto DESERU mode are performed (step 125). 

[0042] moreover, when the contents of the activity mode counter are judged to be 4 at step 122 The 
processing which sets activity mode as "heavy digging" after setting the contents of the activity mode 
counter to 0 (step 126), the processing set the contents of the power-mode counter to 0, and "H" make a 
power mode looked like [ processing ], and an auto DESERU flag — "H" — carrying out — auto DESERU 
mode Processing which "ON" Make boiled is performed, respectively (step 127). 
[0043] Furthermore, when the contents of the activity mode counter are judged to be 1 at step 123, 
processing which sets activity mode as "digging", processing to which the contents of the power-mode 
counter are set to 1 , and a power mode is made "S", and processing to which an auto DESERU flag is 
made into "H" and auto DESERU mode is turned "ON" are performed, respectively (step 128). 
[0044] Furthermore, when the contents of the activity mode counter are judged to be 2 at step 124 again, 
processing which sets activity mode as the "correction of track", processing to which the contents of the 
power-mode counter are set to 1, and a power mode is made "S", and processing to which an auto 
DESERU flag is set to "L" and auto DESERU mode is turned "OFF" are performed, respectively (step 
129). 

[0045] Although a power mode and auto DESERUMO-DO are set as the contents which suit an activity 
class when ON actuation of the switch 41 is carried out as mentioned above, these modes can be changed 
into arbitration by carrying out ON actuation of the switches 42 and 43. 

[0046] That is, it is if ON actuation of a switch 42 is judged at step 102 shown in Fig. 6. As shown in Fig. 
8, the contents of the power-mode counter of CPU1 1 are increased only for 1 (step 130). Subsequently, it 
reaches [ whether the contents of this counter are 3, and ], and it is judged whether it is 1 (step 131,132), 
and when each of those decision results is NO(s) (i.e., when the contents of the power-mode counter are 
2), a power mode "L" is directed (step 133). 

[0047] Moreover, when the contents of the power-mode counter are judged to be 3 at step 131, after the 
contents of this counter are set to 0 (step 134), a power mode "H" is directed (step 135), and when the 
contents of the above-mentioned counter are further judged to be 1 at step 132, a power mode "S" is 
directed (step 136). According to this procedure, whenever the power mode switch 42 is operated, a 
power mode changes. In addition, a power mode "S", "L", and "H" support the contents 1, 2, and 0 of the 
power-mode counter, respectively so that it may describe above. 

[0048] On the other hand, after the Ore TODESERU flag is reversed as shown in Fig. 9 when ON 
actuation of the Ore TODESERU switch 43 is judged at step 103 in Fig. 6 (step 140), it is judged whether 
the Ore TODESERU flag is "H" (step 141). And when it is judged that it is not "H", auto DESERU "OFF" 
is directed (step 142), and when it is judged that it is "H", auto DESERU "ON" is directed (step 143). 
[0049] Therefore, when ON actuation of the switch 43 is carried out in the state of auto DESERU "ON", 
auto DESERU "OFF" is directed, and when ON actuation of the switch 43 is carried out in the state of 
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auto DESERU "OFF", auto DESERU "ON" is directed. 

[0050] Next, when ON actuation of SOFUTOMO-DOSUITCHI 44 is judged at step 104 in Fig. 6, as 
shown in Fig. 10, whenever the procedures 150-153 according to the procedures 140-143 of Fig. 9 are 
performed and ON actuation of the switch 44 is carried out by this, SOFUTOMO-DO changes. 
[0051] moreover, when ON actuation of the priority-mode switch 46 is judged at step 106 shown in Fig. 6 
As shown in Fig. 12, 1 is added to the contents of the priority-mode counter (step 170). Subsequently, 
reach [ whether the contents of this counter are 4, whether it is 1 , and ], and it is judged, respectively 
whether it is 2 (steps 171,172 and 173). "Revolution" is directed when each of those decision results is 
NO(s) (i.e., when the contents of the priority-mode counter are 3). 

[0052] And when the contents of the above-mentioned counter are judged to be 4 at step 171, after the 
contents of this counter are set to 0 (step 175), a priority mode "a criterion" is directed (step 176). 
Furthermore, when the contents of the counter are judged to be 1 at step 172, a priority mode "a boom" is 
directed (step 177), and it is a step. When the contents of the counter are judged to be 2 by 173, a priority 
mode "an arm" is directed (step 1 78). 

[0053] A priority mode "a criterion", a "boom", an "arm", and "revolution" support the contents 0, 1,2, 
and 3 of the priority-mode counter, respectively so that it may describe above. And the priority mode of 
arbitration can be directed by changing the contents of this counter by actuation of a switch 46. 
[0054] In addition, when ON actuation of the transit speed switch 45, the revolution lock switch 47, and 
the buzzer-cancellation switch 48 is judged at steps 105, 107, and 108 in Fig. 6, as shown in Figs. 11, 13, 
and 14, the procedures 160-163 according to the procedures 140-143 of Fig. 9, 180-183, and 190-193 are 
performed, respectively. 

[0055] Here, an operation when ON actuation of the transit speed switch 45 is carried out is explained. 
[0056] The transit speed switch 45 is a switch for switching the cam-plate tilt angle of the hydraulic motor 
which drives the transit object of a power shovel 40 and which is not illustrated to one, "a high speed 
(Hi)" and "a low speed (Lo)", include angle of two steps. 

[0057] Therefore, if ON actuation of the switch 45 is carried out as shown in Fig. 11, according to it, a 
transit speed flag will be reversed by "H" (step 1 60), the cam-plate tilt angle of the above-mentioned 
hydraulic motor will be switched to "a high speed (Hi)", and the transit speed of the above-mentioned 
transit object will be set as a rate "high-speed (Hi)" (the decision YES of step 161, step 163). It is in this 
condition, and if ON actuation of the switch 45 is carried out further, according to it, a transit speed flag 
will be reversed by "L" (step 160), the cam-plate tilt angle of the above-mentioned hydraulic motor will 
be switched to "a low speed (Lo)", and the transit speed of the above-mentioned transit object will be set 
as a rate "low-speed (Lo)" (the decision NO of step 161, step 162). Hereafter, whenever ON actuation of a 
switch 45 is repeated, the processing which sets the transit speed of the above-mentioned transit object as 
a rate "high-speed (Hi)", and the processing which sets the transit speed of the above-mentioned transit 
object as a rate "low-speed (Lo)" are repeated successively. 

[0058] Below, an operation when ON actuation of the revolution lock switch 47 is carried out is 
explained. 

[0059] The revolution lock switch 47 is a switch for making a motion of the revolving super-structure of a 
power shovel 40 lock, as mentioned above. 

[0060] Therefore, as shown in Fig. 13, when ON actuation of the switch 47 is carried out, according to it, 
a revolution lock flag is reversed by "H" (step 1 80), a swing-lock function works, and the above- 
mentioned revolving super-structure is locked (the decision YES of step 181, step 183). It is in this 
condition, and if ON actuation of the switch 47 is carried out further, a revolution lock flag will be 
reversed by "L" according to it (step 180), a swing-lock function will be canceled, and it will come (the 
decision NO of step 181, step 182) to unlock a motion of a revolving super-structure. Hereafter, whenever 
ON actuation of a switch 47 is repeated, the lock condition of the above-mentioned revolving super- 
structure and the unlocking condition of the above-mentioned revolving super-structure are repeated 
successively. 

[0061] Below, an operation when ON actuation of the buzzer cancellation switch 48 is carried out is 
explained. 

[0062] Here, the buzzer cancellation switch 48 is a switch for making the singing of the buzzer 1 5 which 
will operate if it will be from the pattern mark of the control panel OP shown in Fig. 3 in alarm condition 
like [ it is ****** and ] turn off. 

[0063] Therefore, if ON actuation of the switch 48 is carried out as shown in Fig. 14, according to it, a 
buzzer cancellation flag is reversed by "H" (step 1 90), a buzzer cancellation function works, and actuation 
of a buzzer 15 is turned off (the decision YES of step 191, step 193). It is in this condition, and if ON 
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actuation of the switch 48 is carried out further, a buzzer cancellation flag will be reversed by "L" 
according to it (step 190), a buzzer cancellation function will be canceled, and a buzzer 15 will come (the 
decision NO of step 191, step 192) to operate (ON state). Hereafter, whenever ON actuation of a switch 
48 is repeated, the condition of actuation OFF of a buzzer 15 and the condition of actuation ON of a 
buzzer 1 5 are repeated successively. 

[0064] Moreover, when ON actuation of a fan switch 49, a windshield wiper switch 410, and the lighting 
and a light switch 41 1 is judged at steps 109,1 10 and 1 1 1 in Fig. 6, as shown in Figs. 15, 16, arid 17, the 
procedures 200, 206, 210-216 according to the procedures 130-136 of Fig. 8, and 220-226 are performed, 
respectively. 

[0065] In addition, CPU1 1 makes the operation which displays the processing result shown in the 
processing result of the initialization process 100 shown in Fig. 6, and Figs. 7 thru/or 17. 
[0066] That is, when "heavy digging" of the activity modes is directed, for example, the light emitting 
diode 5 located in the part of an alphabetic character mark (heavy digging) shown in Fig. 3 through the 
display drive circuit 19 shown in Fig. 2 is made to turn on. Thereby, an operator can check that the 
present "heavy digging" mode is directed by looking. 

[0067] Furthermore, CPU1 1 inputs a sensors [ which detect engine water temperature, the amount of a 
fuel, engine oil pressure, etc. / 201 -20n ] output signal, and the operation which displays the detection 
result of these sensors and the above of this detection result on a liquid crystal display 6 through the 
display drive circuit 19 is also made. 

[0068] The signals S1-S7 outputted from said control panel OP are added to the pump controller 30 
shown in Fig. 1. 

[0069] Variable-capacity mold oil pressure HOMPU 31 and 32 shown in this drawing is driven with an 
engine 33, respectively, and the amount of discharge flow per rotation changes, respectively by changing 
the tilt angle of those cam plates 31a and 32a with the servo actuators 34 and 35 for a cam-plate drive. 
[0070] The discharge-pressure oil of a pump 31 is supplied to arm SHIRINGU 41, the left transit motor 
which is not illustrated, a revolution motor, and a boom cylinder 42 through Lo actuation valve 36 for 
arms, the actuation valve for left transit which is not illustrated, the actuation valve for revolution, and Hi 
actuation valve for booms, respectively. 

[0071] On the other hand, the discharge-pressure oil of a pump 32 is supplied to an arm hydraulic cylinder 
41, the right transit motor which is not illustrated, a bucket hydraulic cylinder 43, and a boom cylinder 42 
through Hi actuation valve 37 for arms, the actuation valve for right transit which is not illustrated, the 
actuation valve for buckets, and Lo actuation valve for booms, respectively. 

[0072] When lever 38a is operated in the direction of arrow-head E, the PPC valve 38 for arms supplies a 
pilot pressure oil to pie ROTTOPO-TO 36a of Lo actuation valve 36 for arms, and supplies a pilot 
pressure oil to pie ROTTOPO-TO 37a of Hi actuation valve 37 for arms through the normally open 
solenoid valve 39. 

[0073] If a pilot pressure oil acts on pie ROTTOPO-TO 36a and 37a, it is Lo for arms. The actuation 
valve 36 and Hi for arms The actuation valve 37 supplies the pressure oil breathed out from pumps 31 and 
32 to the elongation side cylinder room of an arm hydraulic cylinder 41, respectively, and operates an arm 
44 to a car-body back side. 

[0074] In addition, at the time of digging, an arm 44 operates to a car-body back side. 
[0075] On the other hand, when lever 38a of the PPC valve 38 is operated in the direction of arrow-head 
F, a pilot pressure oil is Lo for arms. Pie ROTTOPO of the actuation valve 36 - T036b and Hi for arms 
Pie ROTTOPO-TO 37b of the actuation valve 37 is supplied, respectively, and, thereby, it is a pump. The 
pressure oil breathed out from 31 and 32 is supplied to the degeneration side cylinder room of an arm 
hydraulic cylinder 41 . Consequently, an arm 44 drives to a car-body front side. At the time of discharge, 
an arm 44 drives to a car-body front side as everyone knows. 

[0076] in addition, it has the function same also about said actuation valve for transit carried out, and the 
actuation valve for revolution as the PPC valve 38 — each -- a **** PPC valve is used together. 
[0077] Close [ of the above-mentioned solenoid valve 39 ] is carried out by the signal outputted from the 
pump controller 30. If close [ of this solenoid valve 39 ] is carried out, it is Hi for arms. Since the 
closedown of between the PPC valves 38 is carried out to pie ROTTOPO-TO 37a of the actuation valve 
37, when lever 38a of this valve 38 is operated in the direction of E, only the pressure oil breathed out 
from a pump 31 is supplied to an arm hydraulic cylinder 41 through Lo actuation valve 36 for arms. 
[0078] For a and b which are shown in Fig. 19, the above-mentioned valve 39 is off and a PPC valve 
when carrying out close, respectively. The relation of the amount of strokes of lever 38a and the amount 
0 of discharge flow of pumps 31 and 32 (1/min) which were attached to 38 is shown. 
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[0079] One pump 32 is separated compared with the case where unification supply of the discharged oil 
of two pumps 31 and 32 is carried out at the arm hydraulic cylinder 41 so that clearly from this drawing, 
and the discharged oil of only one pump 31 is a cylinder. When 41 is supplied, the variation of the amount 
of liver-strokes to flow rate variation is large. 

[0080] This means that the very small control function by lever 38a improves. After all, the valve 39 has 
the function to separate one pump 32 from the hydraulic-pressure-supply way about an arm 44, when 
lever 38a is operated in the direction of E. 

[0081] The above-mentioned pilot pressure oil is supplied also to the TVC valve 51. The pilot pressure oil 

controlled by the TVC valve 5 1 is supplied to a servo actuator 34 through the CO valve 52 and the NC 

valve 53, and is supplied to a servo actuator 35 through the CO valve 54 and the NC valve 55. 

[0082] In addition, the hydraulic line containing each above-mentioned valves 51-55 is well-known by 

JP,61-81587,A. 

[0083] The TVC valve (torque variable control) 51 is formed in order to fix the synthetic absorption 
horsepower of pumps 31 and 32. That is, this valve 51 is a mean pressure (P1+P2) (the tilt angle of cam 
plates 31a and 32a is controlled through servo actuators 34 and 35 so that the product of the amount Q of 
synthetic discharge flow of 12 and pumps 31 and 32 becomes fixed [ regularity, i.e., the above-mentioned 
synthetic absorption horsepower, ] in approximation.), as the discharge pressures PI and P2 of pumps 31 
and 32 are inputted and it is shown in the properties Al and A2 and A3 of Fig. 20. 
[0084] A property selection signal is added to this TVC valve 51 from a controller 30, and a selection 
setup of either the above-mentioned properties Al and A2 and A3 is carried out by this signal. 
[0085] When the CO valves 52 and 54 input the discharge pressure of pumps 3 1 and 32, respectively and 
these discharge pressures exceed predetermined cut-off **, the discharge pressure of those valves 52 and 
54 is decreased rapidly, and the operation which returns cam plates 31a and 32a to the minimum location 
is made. 

[0086] When it is considered that pumps 31 and 32 are one pump, the above-mentioned CO valves 52 and 
54 make the amount Q of discharge flow of this pump decrease rapidly along the cut-off line G now, as 
shown in Fig. 20. 

[0087] The CO valves 52 and 54 are connected to the pump 50 through the normally closed solenoid 
valve 56. In the condition that this solenoid valve 56 is not energized, the above-mentioned CO valves 52 
and 54 perform the above-mentioned cut-off actuation, a pilot pressure acts on the CO valves 52 and 54, 
and **** in the above-mentioned cut-off function, when close [ of the solenoid valve 56 ] is carried out 
by the output signal of a controller 30 - since it is divided « discharge pressure PI of pumps 3 1 and 32 
The rise of P2 is attained to the relief pressure of the relief valve which is not illustrated. 
[0088] When carrying out close [ of the above-mentioned solenoid valve 56 ], the cut-off canceling switch 
70 is operated by the operator. 

[0089] The NC valve 53 makes the operation which decreases the output pressure of this valve 53, when 
all the actuation valves connected to the pump 3 1 change into a neutral condition. 
[0090] That is, a carry-over flow rate is inputted into the jet sensor which is not illustrated under the 
neutral condition of each above-mentioned actuation valve as a signal, and two pressures which have 
differential pressure in this sensor by this arise. The NC valve 53 inputs these two pressures, and the 
operation to which the difference of those pressures follows on becoming large, and decreases that output 
pressure is made. 

[0091] Reduction of the output pressure of this NC valve 53 makes small the tilt angle of cam-plate 31a. 
Therefore, this NC valve 53 decreases the amount of discharge flow of the pump 31 at the time of 
neutrality of each actuation valve, and has the function to prevent an energy-loss. 
[0092] The NC valve 55 also makes the same operation to a pump 32. 

[0093] The fuel injection pump 61 and the centrifugal spark advancer 62 are put side by side in the engine 
33 shown in Fig. 1. Fuel control-lever 62a of a centrifugal spark advancer 62 is driven by the motor 63, 
and the activation point of this lever 62a is detected by the sensor 64. 

[0094] The amount setter 65 of throttles consists of dial 65a and potentiometer 65b which rotates by this 
dial 65a. The electric centrifugal-spark-advancer controller 60 compares the 1st throttle signal outputted 
from a setter 65 with the 2nd throttle signal outputted from the pump controller 30, and drives a motor 63 
based on the signal of the smaller one of them. 

[0095] A centrifugal spark advancer 62 controls the output torque of an engine 33 according to a property 
which is illustrated to Fig. 18. 

[0096] The regulation line 11 in this drawing is set up when the maximum target engine speed is directed 
by the 1st throttle signal or the 2nd throttle signal, the target engine speed directed by the above 1st or the 
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2nd throttle signal follows on becoming small, and a sequential decision of the regulation lines 12 and 13 
and — is made. That is, a centrifugal spark advancer 62 has the so-called function of an all speed 
governor. 

[0097] Hereafter, a concrete operation of this example is explained. In addition, the amount setter 65 of 
throttles shall be set to below by the maximum location. Degree table 2 shows the main operation of this 
example collectively. 
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It is directed that either of each activity mode of "heavy digging", "digging", the "correction of track", and 
"fine actuation" mentioned above the activity mode signal SI inputted into the pump controller 30. 
[0098] Supposing "heavy digging" mode is directed now, as shown in step 127 of Fig. 7, the contents of 
the power mode signal S2 outputted from a control panel OP will be turned to "H", and the contents of the 
auto DESERU signal S3 will be turned "on." 

[0099] Then, a controller 30 performs processing which sets the output horsepower of an engine 33 as 
Takama force PS-H based on the contents "H" of the power mode, and processing which sets the 
rotational frequency of an engine 33 as the high rotational frequency NA. 

[0100] That is, in order to set up the horsepower properties Al, such as having been shown in Fig. 20, 
while adding a signal to the TVC valve 5 1 , the 2nd throttle signal which shows the amount of the 
maximum throttles is added to the centrifugal-spark-advancer controller 60. 

[0101] Thereby, the synthetic absorption torque of pumps 31 and 32 is the property AH of Fig. 21. The 
magnitude which followed is shown. 

[0102] Moreover, the above-mentioned 2nd throttle signal which shows maximum target engine-speed 
NA ' is compared with the output signal of the amount setter 65 of throttles in the centrifugal-spark- 
advancer controller 60. 

[0103] The output signal of this setter 65 is set as the magnitude which shows current and maximum 
target engine-speed NA therefore the motorised signal corresponding to this maximum target engine- 
speed NA ' is added to the centrifugal-spark-advancer drive motor 63 from a controller 60 in this case. 
Thereby, a motor 63 is the maximum high-speed regulation line 1A. Fuel control-lever 62a is operated so 
that it may be set up, consequently the output torque of an engine 33 and the synthetic absorption torque 
of pumps 31 and 32 are PH. It will match at a point (the maximum horsepower point). 
[0104] the case where heavy digging mode is directed in this way ~ the output horsepower of an engine 
33 — PS-H (horsepower of the maximum horsepower point) — moreover, an engine speed — NA It is set 
automatically. 
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[0105] the control lever (on a drawing) by which the pump controller 30 was attached to each PPC valve 
by the lever neutral detection sensor 71 on the other hand based on the contents "ON" of the auto 
DESERU signal S3 only the lever 38a of the PPC valve 38 for arms is shown -- **** ~ only when it is 
detected that all are set to a center valve position (i.e., only when it is detected that the power shovel 40 
has stopped the activity), a DESERU signal is added to the centrifugal-spark-advancer controller 60. 
[0106] A controller 60 is highest target rotational frequency NA 1 set up by the 2nd throttle signal till then 
in the target rotational frequency of an engine 33 to Fig. 21 (a) based on a DESERU signal. Processing 
changed into shown value ND ' is performed. 

[0107] Thereby, it is Fig. 21 (a). Shown regulation line ID A governor motor 63 operates so that it may be 
set up, and as a result, an engine speed falls sharply. 

[0108] When a power mode "H" is set up in heavy digging mode as mentioned above, the engine noise 
and fuel consumption at the time of un-working become very large. Since the above-mentioned DESERU 
signal reduces an engine speed sharply at the time of above-mentioned un-working, it can reduce the 
noise and fuel consumption at the time of this un-working. 

[0109] When the above-mentioned heavy digging mode is directed, the operation "makes turn off' pump 
isolation is also made (refer to [ said / Table 2 ]), i.e., an energization signal is not outputted to the 
normally open solenoid valve 39, but the pump controller 30 makes the operation which makes the 
normally open condition of this valve 39 continue. 

[0110] In this case, as mentioned above, an arm hydraulic cylinder 41 drives by the pressure oil breathed 
out from the both sides of pumps 3 1 and 32, and the force which was suitable for heavy digging with this 
can be given to an arm 41 . 

[01 1 1] It is cut-off actuation according [ a controller 30 ] to the CO valves 52 and 54 to the time of heavy 
digging mode directions on the other hand. It turns "ON." That is, normally closed solenoid valve An 
energization signal is not outputted to 56 but the cut-off actuation mentioned above to the CO valves 52 
and 53 by this is made to perform. 

[0112] The power mode H which suited heavy excavation work when heavy digging mode was directed 
with a control panel OP, as stated above is chosen, and, for engine horsepower, the rotational frequency is 
NA to PS-H again. It is set automatically, respectively. 

[01 13] Moreover, pump isolation, a cut-off function, and an auto DESERU function are set automatically 
by "OFF", "ON", and "ON", respectively. 

[0114] The above function is shown within the thick wire limit of said table 2. 

[0115] The case where "digging mode" is directed with the control panel OP next is explained. 

[0116] In this case, as shown in step 128 of Fig. 7, while a power mode "S" is selected with a control 

panel OP, auto DESERU "ON" is selected. Then, a controller 30 gives the 2nd throttle signal which 

directs target engine-speed NB ' to a controller 60 while outputting the signal for acquiring the 

horsepower properties A2, such as having been shown in Fig. 20, to the TVC valve 51. 

[01 17] Rotational frequency NB ' gives the motorised signal corresponding to above-mentioned target 

engine-speed NB ' in a controller 60 since it is smaller than setting rotational frequency NA * of a setter 65 

to a motor 63, and, thereby, a centrifugal spark advancer 62 is Fig. 21 (b). Shown regulation line IB It sets 

up. 

[0118] So, the synthetic absorption torque of pumps 31 and 32 and the output torque of an engine 33 are 
matched at Ps 1 point, consequently an engine 33 is output horsepower. PS-S (<PS-H) and rotational 
frequency NB It is operated. 

[0119] That is, it will be in the operational status suitable for the usual digging. 

[0120] In addition, since the contents of directions about pump isolation, a cut-off function, and an auto 
DESERU function are the same as it at the time of heavy digging, they omit explanation. 
[0121] The contents set automatically at the time of digging mode directions are shown in said table 2 
within the thick wire limit. 

[0122] When "correction-of-track mode" is directed with a control panel OP, the power Mode S of the 
same contents as the power Mode S at the time of digging mode directions is set automatically, and the 
same processing as the above is performed to the TVC valve 51 or an engine 33. 

[0123] On the other hand, at the time of these "correction-of-track mode" directions, as step 129 of Fig. 7 
showed, auto DESERU "OFF" will be set up. Therefore, a controller 30 will not output a DESERU signal 
to the centrifugal-spark-advancer controller 60, even if the lever center- valve-position detection sensor 71 
detects a neutral condition. 

[0124] Thus, not performing DESERU actuation at the time of correction-of-track mode is based on the 
following reasons. That is, at the time of a correction-of-track activity, an activity machine control lever is 
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frequently returned to a center valve position. Therefore, when reducing an engine speed to whenever 
[ the ] by DESERU processing, it is because it becomes impossible to do a proper activity. 
[0125] On the other hand, as shown within the thick wire limit of Table 2 at the time of correction-of- 
track mode directions, both pump isolation and a cut-off function are set as "ON." That is, an energization 
signal is added to the normally open solenoid valve 39 from the pump controller 30, close [ of this valve 
39 ] is carried out, and by this, when lever 38a of the PPC valve 38 is operated in the direction of E (i.e., 
when operated in the direction which expands an arm hydraulic cylinder 41), the pressure oil breathed out 
only from a pump 31 will act on an arm hydraulic cylinder 41. Namely, one pump 32 is separated from 
this cylinder 41 at the time of elongation of an arm hydraulic cylinder 41 . 

[0126] In addition, when a lever 38 is operated in the direction of F, the discharged oil of the both sides of 
a pump 3 1 and a pump 32 carries out degeneration actuation of the cylinder 41 . 

[0127] After all, pump separation "ON" processing means the discharge-pressure oil of only a pump 31 
performing actuation to the direction of a counterclockwise rotation of an arm 44 (the direction of 
excavation work), and performing actuation to the direction of a clockwise rotation (the discharge 
direction) by the unification pressure oil of two pumps 3 1 and 32, and its finished surface precision at the 
time of the correction of track improves by this processing, without decreasing rating. 
[0128] Moreover, since the pump 32 is connected to the bucket hydraulic cylinder 43 through the 
actuation valve for buckets which is not illustrated, when performing the above-mentioned separation 
"ON" processing and lever 38a of the PPC valve 38 is operated in the direction of E, an arm hydraulic 
cylinder 41 will operate with a pump 31, and a bucket hydraulic cylinder will operate with a pump 32. 
[0129] Therefore, since interference of a load is lost between an arm hydraulic cylinder 41 and a bucket 
hydraulic cylinder 43, the finished surface precision at the time of the correction of track improves. 
[0130] In addition, since it mentioned above about cut-off "ON" processing, explanation is omitted. 
[0131] When the fine operation mode is directed with a control panel OP, as shown in step 125 of Fig. 7, 
a power mode "L" is set up with this control panel OP. Then, the pump controller 30 performs the 
following processings so that it may obtain the power mode "L" shown in the column of the "fine 
operation mode" of Table 2. 

[0132] That is, the signal for obtaining horsepower property A3, such as Fig. 20, is given to the TVC 
valve 51, and it is Fig. 21 (c). Shown pump absorption torque characteristic AL It sets up. 
[0133] Outputting the 2nd throttle signal which shows target engine-speed Nc 1 to the centrifugal-spark- 
advancer controller 60 on the other hand, this controller 60 is this drawing (c) by this. Shown regulation 
line lc A governor motor 63 is driven so that it may be set up. 

[0134] Consequently, the synthetic absorption torque of pumps 31 and 32 and the output torque of an 
engine 33 match at PL " point, and, thereby, an engine 33 is output horsepower PS-L2 (<PS-S<PS-H) and 
a rotational frequency Nc. It is operated. 

[0135] In addition, about pump separation, a cut-off, and auto DESERU, it is the same as the case in said 
correction-of-track mode. 

[0136] Although the power mode suitable for those activity modes, pump isolation, a cut-off function, and 
an auto DESERU function are set automatically in this example when each activity mode is directed with 
a control panel OP as shown in Table 2, naturally it is also possible to add functions, for example, said 
software function, priority functions, etc. other than these functions to the contents of automatic setting. 
And it is also possible to set the function except pump isolation as arbitration manually among these. 
[0137] That is, as shown in Fig. 8 and Fig. 9, the class of power mode and ON of auto DESERU, and OFF 
can be manually chosen as arbitration, and a cut-off function can perform the discharge to arbitration by 
actuation of the **** switch 70 for cut-off discharge shown in Fig. 1. in addition, PS-LI (>PS-L2) shown 
in Table 2 — Fig. 21 (b) Matching-point PL about — it is horsepower. 

[0138] By the way, pump absorption property AH shown in Fig. 21 When it sets up, matching with pump 
absorption torque and an engine torque may become difficult. Then, the maximum horsepower point PH 
It is a property AH when driving with a pump. It is desirable to set up property AH ' which is replaced 
with and illustrated by the dotted line to this drawing. 

[0139] This property AH 1 can be obtained as follows, for example, although not obtained with the TVC 
valve 51. 

[0140] Namely, a pressure sensor detects the pressures PI and P2 of pumps 3 1 and 32, respectively, and if 
the engine-speed sensor 72 detects the engine speed N of an engine 33, above-mentioned property AH ' 
from it being the increasing function which makes engine-speed N a variable It can ask for the cam-plate 
tilt angle of the pumps 31 and 32 for acquiring the absorption torque according to above-mentioned 
property AH ' from the average (Pl+P2)/2, and N of pressures PI and P2. Then, if cam plates 31a and 32a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/21/2005 



JP,10-273919,A [DETAILED DESCRIPTION] Page 12 of 12 



are controlled to become the tilt angle, above-mentioned property AH ' will be obtained. In addition, since 
ON of the various functions in the above-mentioned table 2 and OFF are set up according to the model of 
construction equipment to apply, they are not limited to the contents of the upper table. 
[0141] Moreover, although one rotational frequency ND ' is set up as a DESERU rotational frequency at 
the time of auto DESERU ON in the above-mentioned example, it is also possible to constitute so that a 
desired DESERU rotational frequency can be set up using the rotational frequency setter 65 shown in Fig. 
1 , the same setter, or a proper change-over switch. 

[0142] Furthermore, since the cut-off discharge by the above-mentioned cut-off canceling switch 70 is 
usually needed at the time of heavy digging, while this switch 70 is pushed, it is possible to also make 
controllers 30 and 60 perform the following processings. 

[0143] a. ****** which the activity mode and power mode were chosen — activity mode — "heavy 
digging mode" - moreover, switch a power mode to "the power mode H in the heavy digging mode", 
respectively. 

[0144] b. Change into a set pressure higher about 10-20kg/cm2 than it the set pressure of Mayne Lili- 
FUBARUBU connected to pumps 31 and 32, respectively from the usual set pressure. In addition, these 
set pressures are set up more highly naturally than cut-off ** of the CO valves 52 and 54. 
[0145] In this case, the relief valve of set-pressure good deformation is used, and a change-over of this 
valve is carried out to changing the pilot pressure which acts on a relief valve with the solenoid valve (not 
shown) controlled by the controller 30. Of course, it is also possible to use the relief valve which can add 
an electric signal directly and can change a set pressure. 

[0146] c. Even if it continues pushing a switch 70, change the auto return of all the functions into the 
condition in front of switching action after several seconds (for example, about 7-10 seconds). 
[0147] 

[Effect of the Invention] Since it was made to make the actuation valve prepared in the pressure-oil 
supply way between one hydraulic pump and an activity machine between two hydraulic pumps by switch 
actuation if needed turn on and off according to this invention as explained above when a control lever 
was operated, the lever operability of the request which suited the contents of the various activities which 
a construction equipment does is acquired. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To improve operability by controlling a working 
machine into the state of low target engine speed and high target engine output 
torque at the time of selecting a low speed driving work mode. 
SOLUTION: When normal operation of a first working mode is selected, an engine 
and a pump are controlled, so that engine speed becomes target engine speed NB 
(NB), and engine output torque becomes target output torque P'S. When fine 
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THj tt-tti-Wire?— =&— F^7^>^<DP*9Sl. 2 
te (>* 0 cc » J£ b T 1 ^4 o 

[0 04 8 ]-^, $6i}cW^Xf'>7'10 3rt 
-Ff-fe;M>f7f-4 300 N&ftft&HKS titcm&ic 
40 B t »9HCC^-TJ:5CC2|— h^-bJU^^yj&ssiEsn 
m(Xf^UO), *-Fm77W 
- "H" r***5*3ftS4m»3tl* Uf^H 1). . 

for. " h ** rtt^iflWsn/cW^cctt^-F^-fe 

TOFFJ Wg^Sh Uf97'1 4 2 ), 44 H" T? 

^n^> (Xf77'l 43)„ 
[0 049] Ud^r, t-hft;i/ roNj WMrc 

7s A v?-4 3t)iONi$tif2tl*>±*— h^-feJU TOF 
Fj ^g^^tl, F^-feiU TOFFJ m&X'A 

50 ^^43^0N»^n^it-Ff^^ TONJ *s 
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[0050] ^61{C^^7f ^ V'\ 04T 

mi om^~ttw< > %$9m<o^mi 40 — 14 

3tCl^C/c^lSl 5 0-1 5 3#H*f Cfi&Cj:o 
T*^ *^44#ONg^3nS»CV:7 h^r— F*^ 

[0 05 1 ] J/c, fBitel/ar^'l 0 6t@ 
5fr€r— F 7 A v * 4 6<DO N»fta*PJ»r 3 n/cii^tc 
tt. mi20tt:^-in<. ^9t^— F 10 

^fpifi^tx^ tinman 1 1 , 172^ 

CM 73) . **i6©ffl«l^#C^hfcNOr**» 
[00521-eit, Xf^7'l 7 1 "CJbiB^^CD 

§#ok:i*n/c(D^ (xf-^i 75). fiSfre— F 

r^igj tftgiSStiS (Xf^'l 7 6) o WtCXTv 20 

tcw\ F r^r— aj (*x?:/l 7 

7), £/c. 7i~vV I 7 3~et?V>5<Dftm&2 £ 

Uf^'l 7 8) o 

[0 05 3 ] ±fB~r£J:*>K:. F r«i(u k 

jfct— K*^>^©rtS0, 1. 2te£V3i£MfcLX 
i>& 0 fit, ^^-yf46<«mcJ;^t:c©*^> 
*<Drtg*^{fc31*£ C i KlJ: 0 ffig(D@5fc^— F*J6 30 

[0 05 4] &4b\ »6H(C*5^S^f--y^l 0 5. 1 
0 7 fc<t 1 0 8 T^tirX b - h* X >f ^ 4 5, 1&®u 
y 2 7 4 y ?4 7*5<fc^1f— * * >"fe>»l/X ^ ^ 4 8CD 
ONafp3&s*lJWT3tlfc»^CC5i, !H1 IS. ^1 3B*$ 
4^iC^Tin<. ^9I0«14O-14 3 
tcSC/c$I1 6 0-1 6 3, 1 8 0-1 8 3*5<fctfl 
9 0 — 1 9 3#**i-e*ijltT3*l*. 

[0 05 5 ] CCT\ ^fT^hT- F*-f * *-4 53&50N 

»f^3ti/c«^©ffffl«:oc»r«?8-rs. 40 
[0056]i}fXt'-FX^7^45(t ^"7 — ^3 

4 0 OD^fr <**!8ttT ^H^AttE-^ - £ <Z>S3« 
mkft* (Hi) J . I~<gi£ (Lo) J <D2tm<D 

[0 05 7 ] ctoT. Hi 10Cc^3*i&<fc5K:> 7 A 

IEttlE*-*©»««3Sfta* Tjg^ (Hi) j (c^JOf^ 
±IB^tfi*(D^fXb-- F# rBfii (Hi) J 
<DiIKK:S3£3 tiS (Xf ;716 1 (DfTOY ES, X 50 
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r L J KUSifc^n (Xr >7*l 6 0) . ilBT&QE*:-* 

©«««Rft3W r<ga (Lo) j ctW9»x.*>n. JhiB 

*tf*WfefT^fcr- F# rffiS (Lo) j (DM&ICWZ 
2tl2> (Xf^'l 6 l€>¥iJKNO. 6 
2) . fetT. ^^^^4 5(D^>^^0iI5n^>S 
CC, ±E^f»©*ff^fcT-P«: r^jg (Hi) j Oil 

Kcctaser ±Bfefii*a)*ff^tr- p* res 
(Lo) j cDiiscc^-rstes^jiii^oii^nSo 

[0058]offCc. t£[5|o? ?^4 73&50Ni 

[0 059 ] HsMUv 57 4 -j*4l\%. mftLtcJ:'? 

[0 060 ] cfc-pT, mi 3BCc5*3*i*<fc5fc:> X 
**4 7#*>«fts*i*<!:. ^ntcjfcDT. Jg@nv 

THJ (X^^^l 8 0) . fa® 

p » *m&*<tt«. ±sB±«Btem*6Ji3 * * 3ns (x 

fy^l8 l(D*lJ»fYES, Xf^l 83) e CCDtS 

18 0). fi@a9^«ue^fRi»3ti. ±sraaa{*<D«i 

KNO, Xf-;7'182) c X^^f 47(D^> 

So 

[0 06 1 ] T/1f-**>-fe;l/X-r ^48*i 

[0 06 2 ] CCt, ^1f-+^>-fe;l/X>f ->^48 
m3BCc^T^f^OP(D0tfiv->7^6BJ^^J: 
SStWSCC^SiffSftf S^lf- 1 5(D^K)^^ 

[0 06 3 ] cfcoT. mi 4Hk:^$nSJ:^tc. 

^>42;i/7^^*s r h j ccsii^n (xf^'i 9 
0) . ^1f-* + >-fe^««fc&s»#, ^1f-15©^8b 
^r^-^-rS Uf77'l 9 1(D*IJKYES. Xf^l 
93) 0 C©«JBrr. 36«:^^9^48W*>»f^S 

iCJxSzZft (Xf^7*l 90) . >f-91-* >-fe^tS6B 
7V*- 1 5 3^f¥» *rSJ:^CC 
^CS (Xf'^l 9 1 (D^JKNO. Xf77*192) o 
fc(T, ^^48CD^>^^«3iM^nS»C. ^ 

if- 1 s<Drm*?<Dtm* ^if-i 5©^»^><o« 

[0 0 6 4 ] £/c. ^6i(Cfct^Xf ^ 7*1 0 9. 1 
1 0*>£O*l 1 1 X 7 T>X-r -» f4 9, V4rt*4v 
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SOjVTfcK, I8i(D?ffil 3 0-1 3 6C£lgC/c^J® 
200, 206, 2 1 0-2 1 6i>J:^220-22 6 

[0 06 5] ^ci>\ cpu i ns, memicfjkistcfijm 
m£%m i o o <Dmm&mte£z?m7 omum 

[oo6 6]-r^^, tctzmim^-h'cD^im 

nti«si 9^it^3i^ti?-7-^ cmjs io 

cncc^o, *ws£e rsffifflij FWB* 

[0 06 7] M^C P U 1 ltt. x>i»*fi. *Kf4<7> 
x>^>jftff«*«HJ-r&-fe>-9-2 01-2 OnCDta 

*a*^(DfcLb*«syB»H88 1 9 *^UT«B*S*» 
6&C^T£f¥fflkfr-ro 

[0068] «rsa»f»opj:oatt)Stii(s^si- 

S7», ^ 1 i^t^>73>Fn-73 OKiflnx.6 20 

[0 069] 1 . 3 

fcbfflif— tfT^^x— £3 4. 3 5Ct<i:oT^ft£><E> 
£4®3 1a, 3 2aOlMEA£Xtt3ttec&tcj:9 1 

[0 07 0 ] #>:/3 1 <DrttiBEttte. 7— AflBLoS 

4 1. s^otc^i^^t^— ftgiei^e — ^ 4o ofc 30 
Ayy>^4 2ic*tt^*i«i&3*-is. 

[0 07 1 ]-S, #>^3 2©ttfflffttlt 7-Affl 

> ^ 4 3 tecfc^- a <; > # 4 2 tc*tt**i«*&3 ft 

[0 07 2 ] 7~ AffiPPC#3 8te, b^-3 8a^ 

6(0^a? htf— F3 6aCC^-YP^ hffiS*tftl& 40 
0, i if^3 TO^VP h^'-h 3 

7 aCTvu/>f K#3 9^lt^n ^ hlitt^: 

[0 0 7 3 ] a'^o h 3 6 a, 3 7aCC>^-YP 

v vm&wtmt&t. 7-^loW^3 6, 7— 

AfflHi HW1#r3 7W\ *>^3 1, 3 2^ttfflSn 

£Eift*7— A^y>#4 i ^f*5i#J>"j>^Mcc-en 

[0 07 4] ft*>\ HBlJ^CCtt, Ktt»#flHK:7-A4 
4#fa&Sft&. 50 
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[0075]-*, PPC#3 8(DUA*- 3 8 a T^Efl 

fflLo^3 6(DAVD-; h^-h36 b*J<ttfT— 
A/BHi tgff#3 7<D^D* h^-h37 bK-eft-e 

ft{fy&2ft, c*ncj:9tf>^ 31, 3 2^ttai^ 
*i£JE«j#7-a^ >#4 i offijEMs/ >#micm 

3&£*i£o COfSJJI, T-A4 4#*f«I]&««:|B»3 
ft£ 0 ^cp<fc^(C^>^f^^CC«, 7 — A 4 4# 5 Jji 

ttSiraffliccBMiSft*. 

[007 6] &*>% BJKOfcjfetrffiMM^ fiSBffittf^ 

^cco^r & ppc^38<t mmcomi&z: 

[0 0 7 7 ] _tlfiVU>>-f K#3 9 W\ ^>7b>hD 
— ^3 0^6tti:fc3ftSm#te£^TI^Sft£ o 
U^-fF*3 9^HB8*l4i, T— AfflHi &ffc£3 
7©^p? h#— h 3 7 aiPPC^3 8rH#BJi[:S 
ft£(DT\ 3 8(£>U^— 3 8 SiifiElSfatcmftSti 

dSff#3 6^U7- AV»J>^4 ltc«*&3*i 

[o o 7 8 ] mi 9ia&t^a:k<£tf ms, *ft-e*i_h 

IE^F3 9 3&«BBK*5<fcafBB8SL'CCiSi#(DPPC^F 3 
8 0tttt££ftfcU^— 3 8 a<DX ha — ^fi^>7'3 
1 . 3 2©ttffi«fcl:Q ( 1 /min ) £ (DKHfcSrjjVT. 
[0 07 9 ] EIH^6IB635P«c<fc^iC, 2ocd*>:/3 
1. 3 2CDttffiMtf>*7— AV'J>^4 1CC^«S«*&3*1 

x^zm-etic^x — -yj<o^> 3 2 ^nno 
©#>^3 icD^fCDtttBtt^vy >^ 4 1 n 

[0 08 0] Ctl(i, U^*— 3 8 a&t<fc&{&4>3>hn 

— ^«ffe^rfii±-rsct*ac«curc^ a jss, #39 

>7"3 2 ^7~A4 4 tCOtiT(Offl]E«*&S8^6^fST 

[0 0 8 1 ] l&^a? MBEtt«, TVC#5 1Cc£> 
TVC^F5 1 -CSfW^n/c^-f bSM 
C0^5 2fcJ;tfNC*5 3^/hbrif— tf'r** 
^-^3 4W^n, ^/cCO^F5 4*5ct^NC^ 
5 5^LTif™ !K7^faX- ^3 5CC«$&^tl^ 0 
[0 082 ] ±faS^f5 1-55 ^r^tffflEE^ 

B.- Wlx.tfiffpgBS6 1 - 8 1 5 8 7^CC<J: oT&fcre* 

[0 0 8 3 ] TVC^f (h;^-A'J7^o>FP 
— 5 1 tt, ^>7'3 1, 3 2<D^»iRS**— ^ 

>7'3 1, 3 2CDP±aiEEPl > P2^rA^f0r , ^ 2 0 S 
(DMAl, A2*>J:<^A3tC^-r ct^CC^BE* ( (Pi 
+ P2) /2 cb#>^3 1 . 3 2<D^J*ttai86aQ<DW 
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la, 3 2a©«IEft«:tt»rS. 

[0084] C<DTVC#5 1 tC«. 3>hP-730 

[oo85]co#52, 5 4«, -en-en^>^3 
l. 3 2<DP±ajJE£A;frOT. cn^ottaiE^f© 

tBff^r^CC^^ii, £4«3 la, 3 2 a *«/jNfiB 

[0086]C^l #>^3 1, 3 2%10^>7'i 
»ftl/c«^ ±IBCO#5 2, 5 4te|jf2 0@^t*-r 
[0087] C0^52. 54W, ?MHy U>>-f F*F5 
6t^Lt#>^5 0CCjg$S2*lTl>& o COVl/^-J 
F*f5 6 3&sff»StiTt^l»tt«r«±fiBCO#5 2, 
5 4tt±EL/c;&? h^ibff^T&Oo n>hP— 5 
3 OOtH^fs^cfcoTVU^ Y F*F5 6a*H8g£ft/c 
»^ CO#5 2, 5 4€C*'fcz? FEE*W/BOT_hiB 20 
*7Ft7««^^»OT 4 #>^3 1, 3 2© 

[0 08 8] ±fBVW>f K#5 6* EBBS St* 

«ifP<*ft&o 

[0 08 9] NC#5 3te. tf>z?3 UC^Stl/c^ 
[0090] Tfcfc'fc, ±SBSaf¥^©*SLtfc«TCc*j 30 

— 8S*&ME-sf£UTA#Sft* cnccctor^-fe>iftc 

f£jimZi>-0 2^<DEEt>&$LCZ> 0 NC#5 3tt:. CCD 
2o<E>EE^£A^U *fte>©EE^<D^#** < tnZK. 
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[0 09 1 ] CCDNC&S 3(Dta^BE<D^«, £4® 3 
1 a<7>Mlfc#£/h;*< l/c^ot, CCDNC^f 

5 3«, &&tt#<D&\lM(rCi6tt2>7t<^y'3 KDttttJSg 

[0 092 ] NC#5 5 4>3j<>y3 2iC*fbr|Hj«|CDfg 

[0 09 3] mia«:^L/cx>^>3 3tC«. *&*4* 
&hF>^6 1 2##t£3ftTl>£ e 

[0 0 94] ^P^hJH^6 5}l y^-WU6 5 
a<b. CO^ 5 at@ltl?n^r»3y- 

Oti, 8»cg6 5<£9tH;ft;*ft£lfri h;ufl-5f 
<h, ^>7^>hP-73 0J:Offi^?n^2^a^ 

* 6 3 ^fgKrTSo 
[0 09 5] 2/^6 2«, 01 8MS«J:^j: 

i$tt(c$totx>^>3 3<Dtu^i vfozzmmtz. 

[0 09 6] PIHtcfcW^U*"* U— >a>^-f >1 1 
Sua>; h^i^t<Wf2xci^ hJHf-st&c 
<fc o r SA StU* > s?>iiaSMSS Ztitctz ccia^E 

sn, ±fB^ ifei<^2xp^h ^Mti^sn 

->3>^>12. 13, -3WB;XfcSSft£. 
[0 09 7] fclT, C<Z«««©*(*«a:f^ffl*»99-r 
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[0 09 8] OS, rsfflBUj KjWBS*3*iTO* 
f¥fiO P cfc 0 111* S ft 9— Kfi-^- S 2<Dft<&& 

[009 9] ^Ct\ 3>hP- 73 0«, 

N ACc^-T <t *SI?t "T £ □ 
[0 100] -T »2 0HK:»lft:fB*«ttA 

:f a> f p— ^ 6 0&c2jnx& o 
[oion cnit^o, #>73 1 . 3 2<D^JE»JR 
b;l^te:, ^2 11<D#14AH «cft^/cfc*3*?ivr» 

[oio2]*fc. s*@t§[Bi!fg£fcNA - £^-r±isJg 
[0103] cogjsae 5©m*fi#tt3BaE. 



^—£6 3***i©itU^ U— ^3>^>f> I A #RjE 

Sft*<fc5*c***:3> ho- >UW<— 8 2 a*f»bS 
t*\ CCD^m. x>t>>3 3©^hJ^i^>7*3 
1,32 (D^«E»iR h Jl/ * £ #P H -5 (**JS;frMi > ~c 

30 x>j;>33©ffi*B*WPS-H 

[0 105]-*, #>:/a> hd-^3 Ott, h 
7 r -fe;l/ft^S3(Dp^S TON J &t«**30T, cfj;fi[ 

Office tt, 7-AfflPPC#3 8 01/^-3 8 a©* 

40 -fei!/fi#t^^=J> hP— ^6 0CCflnx.£ o 

[0 106] 3>h O— 5 6 0 te, r -fejuft^a^ 

x>y>3 3(Dg«i^n^-C^2XP-> K 
JMi-^-CHSSnri^«*B«EBE«NA ' *6*2 

[0107] C*afc:<J;9. |f|2 1 0(a) K^L/tU^ * 

v— isBisu> i d ^ta^snscfc^ccx/^*— ^ 

[0108] JbSB<D<t ^ CCSfflBU^e— Ftvw— F 
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[0109] ±iafiJSBiJ*- h'^^/cn^, 
#sfjwfe<rr (buib^2#js> mmvi-s 

A F#3 9 0C«^ft-^^ffi^ -T. ^3 9 (DfitHtttR 

[0 l l 0] corns. mftLtc^SttCtfisy's l. 3 10 

[0111] — ^ > F a— ^ 3 0 fiSHiJ^:— K 
Jgn^CC CO#5 2, 54CC<fc&27^ 

TONJ K3i*£ e o£0. WSVl/^-f F# 5 6CC 
^{f-^^rfcH^^-r, CttCtJ:oTCO#5 2, 53K: 

[0 112] Wii^/cJ:^ jSfPMOPT'SmBlJ^ 
— F3Wg^3n/c«-&Cc». saB«ft*teS^L/cA'7 20 

[0 113] *fc. f 
£0**— F fHzjl/«tft&s**i**i roFFj , roNj 

[0114] 6l±©««tt. BU8Ba2(D*««krtCC7n3 

[0115] osf«c»fwopr raw*— Fj aws* 

[0 116] C<D»&6CW\ j|7B©^f^l 2 8CC 30 

ti^ctifeCC. FtHz^ TON J #BS3tt*. * 
£t\ P>hD-73 0«, $2 0PC^L/c?iM 
14 A 2£f# £/ctf>CDft-Sf £ T V C # 5 1 KHttrr & £ t 
fete. @«x>*/>|§BB»NB ' «g*t^2^0i; 
h;Kf^r3> Fa— ^6 0CC^x.& o 
[0117] [DpeiftNB ' te. RSS6 5©88S@IS» 
Na ' <fc"3 fe/h3C^CD-C % 3>hD-7 6 0lt ±I2S 

-^6 3tC^i 4 cnCCcfcO^V^6 2^2 1 0(b) 40 
dCffklytcly^^ l>— is 1 B £^^^£0 

[0 1 1 8] -e-tlfifc, #>7'3 1 . 3 2<D^?RiR h;l/ 
*<hx>^>3 3<Dmj]h)l>?\t. Ps ' 

C©Jg*. x>i/>3 3(t m^S* PS-S 

(<PS-H) . @K»NB r-jiissti*. 

[0 1 1 9] 04 0, a*©aBiJ«:aLfcaiBK»itt 

[0 12 0] ^>^»»«tB. h^^ti^fc 
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[0121] gufB^2«:«:. Mm*— KfSmB$K:S»K! 

[0122] glffSSOPr rSEiE*- Fj A^3n/c 
^Ktt. aSU*— b'fZnkmtctettZ;*'?— FS£ 
[^Drt^^?—^- FS#S»)KS3*l, TVC#5 

i s /c« x > y > 3 3 tea* u . ±t a t mmoitum&my 

[0 123]—*. CCD T^iE^-Kj }g^CC«. m 
7f(DXf ^7*1 2 9"C^U/Ccfc^6C^— Ff^-feJU TO 
FF J #»SS*i<5C£CCJtcS 0 Uc^t3>ha- 
73 0(t Zcix.UA- *^{4^m-fe>1^7 1 
t^^mUTfe^-fe;Ufl^^^3> Fn-^6 0 

[0 124] C<Dcfc^^MiE*— FB$tC"r-fe;U8fiff^rtf 
£ 0 L/c#^T. ^CDSCC-r-fe^S-CxV^Xnllg^ 

[0125] SiE^- Kfg*B*tt. m2(D*tM& 

*«c TON j tel££;*;h£o Tttto*. ^>7^>Fd 
— ^ 3 0 <fc 0 SU) V U -/ F# 3 9 tefW(i-SM**D*. 6 
nr. B0f 3 9a*RBffiS*v C*UCJ:0 % PPC^38 
CDUA— 3 8 a#E3&ftfc:&ft3tt/c£#, ^£0T— 
AVJ>^4 l*<*SBS#S*ro|«:»ffi3*i«:i*«c^ 
>7'3 1 <D*3^6ttaStlSffffl*ST— A^>»;>^4 1 

[0 126]^c4o. U^'-3 8^F**g^?n/c<!: 

^ccte. ^>7'3i, ^>^"3 2(D>K*(Dn±airs*^>y 
>^4 i zmmmbz-ttZo 

[0127] TON J T — A 4 

4<OJg^lt0O*r6] <aB«f«C&Ift) ^Of3tt«:*>^ 
3 1 ©*©RtfflBEttrtfacC\ B$ftlHl077^ (^>^ 
ae&laJ) ^Oft»«r2 0©#>^3 1 , 3 2<D^8fflE» 

[0 128] J/c, ^>7*3 2tt i^Ltl^ivsy 

w*©r^.ilBd«i TON J jaffi^tT^Atf. PPC 
#3 80UA-3 8 a4E*|niK:a^U/c<?:*«: k ^> 
V'3 lt7- A->y >^4 l^fp«l3tl. ^>7 , 3 2t 

[0129] u/c^orr— a->u>#4 1 . f 
[0130] ftfc, ^7 > h^:? ton j ^iik:ocir« 
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[0131] ^f^OPT'^fP^— K#f§7S3*ifcJS 
^Cli. mim<DXTv7l 2 5 tCTfrfC ^ 
— F TLJ ^»f»OP"C»S3ft*. ^ct^>^ 

[0 132]tm, TVC#5 l«C»2 0HO^S 
*»ttA3«r»*te»©«#*^A, »2 10(c) fc^ 

[0 133]-*, SfllMRNc' *St*2XP 7 
hJKt#«r*/^3> Fa— ^6 0CtEB#U Cftcc<fc 10 
oTf£n> FP— ^6 0«, K@(c) tt^L/cU^U 

3 

[0 1 3 4 ] C<D*Sm, #>7'3 1 , 3 2 CD^flERiR F 
Wix>^>3 3<Dtti* FJl>*£rt*PL " .*C^**- 
>^U cnccj:0^>^>3 3«, HfcW»*PS-L 
2(<PS-S<PS-H), [HlSi^Nc r-a^^n 

[0135] W\ #ls7'fm. *y b*7*5<t:&*— 
hf-fe^oiit« 4 BulBSiE*— F<Di§^£|5jC*C* 20 

[0 1 3 6 ] *2te7SUfc<fc5K:> c©HJ6WCtt*fE 
F^*f¥«OPrJS*3tifc*B^CC. *ti6©f¥ 

f * ^aiBfe j: o**— f ^-fe^ate** sftiwes n& 

[0137] S8i, S&9BCc*rrJ:5CC-r? 30 

KOiafciM- h f-fe;l/OON, OFF 

^TPS-LI (>PS-L2)»52 1B(b) 
[0138] ic^r, 312 l|gcC?nl//c#>^»iR«F 
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